Abstract. This paper establishes a framework of a multi-risk context for analyzing acceptable risk beyond single-risk context and empirically examines how other risks affects flood risk acceptability based on Rational Action Paradigm (RAP) by using a survey conducted in the Toki-Shonai River region of Japan. The main findings obtained by cross-sectional analysis and covariance structure analysis within a multi-risk context can be summarized as follows.
Introduction
In Japan, about 49% of the population and 75% of real property are on flood plains, and flooding is currently one of the most serious natural hazards faced by the country. The Tokai Flood in 2000 caused 10 fatalities and 115 injuries. The Niigata-Fukushima Flood on 13 July 2004 resulted in 16 dead or missing victims. Nevertheless, the actual percentage who evacuate (those who go to shelters) during flood disasters in Japan is always low, averaging only 26% and being generally less than 40% for the 18 flood evacuations since 1998 (Zhai et al., 2006a) . Moreover, even when the evacuation is initiated several hours before any dikes break, most residents do not evacuate until just before or just after a dike break, as in the case of the 2004 Niigata-Fukushima Flood (Katada Lab, 2004) .
There have been various studies of why people are reluctant to evacuate (Perry et al., 1980; Covello et al., 1988; Nigg, 1995) . One hypothesis refers to the "invulnerability syndrome" that influences people's calculations of potential consequences. Another hypothesis refers to the intrinsic value of property: many people have a strong emotional relationship to their property (Jeager et al., 2001) . The hypotheses of the reluctance of people to evacuate may imply that acceptable risk (what scale of flood can be deemed acceptable) may be affected not only by the cost-benefit analysis of a given risk itself, but also by that of other risks.
Risk acceptability is usually discussed in terms of rational action theory. Acceptable risk is a compromise between the benefits and costs of exposure to risk (i.e., Starr, 1969; Fischhoff et al., 1978; Slovic et al., 1979; Travis et al., 1987;  Published by Copernicus Publications on behalf of the European Geosciences Union. EPA, 1988; Lave and Byrd, 1989; Philley, 1992; Pasman, 1993; Fischhoff, 1994 , Slovic et al., 1995 Pilgrim, 1999) . Chauncey Starr (1969) applied a specific version of Rational Actor Paradigm (RAP) based theory called "revealed preference" in risk analysis and reported that individuals accept up to three orders of magnitude greater risk for voluntary activities than for involuntary activities because of the perceived benefits. Other research has discussed a number of other factors that may influence the level of risk that stakeholders deem acceptable. These include the certainty and severity of the risk, the reversibility of the effect on public health, the knowledge of or familiarity with the risk, whether the risk is voluntarily accepted or involuntarily imposed, whether individuals are compensated for their exposure to the risk or paid for the risk reduction, the advantages of the risk-affected activity, the risks and advantages of any alternatives, and the credibility of the risk decision-maker. However, most research focuses on one risk or one agent, paying little attention to the relations (trade-offs) between risks or multiple agents. Risks have evolved around us. They range from proximate and local risks like floods and earthquakes to "eco-systemic" risks like global warming, high rising of the sea level and so on; from traditional risks like fires and traffic accidents to risks associated with high technology like air crashes and nuclear power accidents. Because people have limited resources of money, information, power, knowledge and so on to deal with risks, they may have to determine which risk reduction measures among those for flood, earthquake, and other disasters should have priority. In other words, there is substitutability among risks. Sometimes, a risk that was once acceptable may become unacceptable due to the changes in other risks. Whether a risk is accepted depends on its perceived importance relative to others as well as other factors that have been clarified in previous research.
Concerning flood risk acceptability, however, only a few previous studies exist, and these have focused on either the acceptance criteria or the determinants of acceptance within a single-risk context: the relation between flood risk and its socioeconomic and engineering factors (e.g., Dantzig, 1956; Turkstra, 1962; Vrijling et al., 1998; USSD, 2002; Vrijling et al., 2004; Motoyoshi et al., 2004; Zhai and Ikeda, 2006; Zhai et al., 2006b) . Among the risks confronting us, flood risk is not yet fully understood in terms of how it is perceived and its acceptability from the viewpoint of a trade-off between flood risk and other risks.
Our aim is to make two contributions to risk analysis. The first is to establish a multi-risk context framework for analyzing acceptable risk (here, the chance of flood occurrence) that is based on RAP and constrained by limited resources like money, information, and knowledge. The second is to empirically examine how other risks affect flood risk acceptability by applying this framework with a survey conducted in the Toki-Shonai River region of Japan. In addition, we discuss how residents perceive the possibility that their homes will be flooded, what level of flood risk they accept, and the relationship between flood risk perception and acceptability. Finally, implications for understanding and managing flood risks and other risks are provided.
Method: multi-risk context framework
Whether a person accepts a risk depends on such factors as the person's risk experiences and perceptions, resource limitations, personality, and current risk levels. The expected utility theory of economics tells us that whether an individual accepts a risk depends on whether his utility reaches a maximum. Utility refers to the satisfaction or happiness that a person gets from a good or service. The theory is strictly confined to factors directly related to the risk being focused on. The empirical studies mentioned above usually focus on the determinants of a certain risk without taking into account the risk's relationship with other risks. Various kinds of risks, such as earthquakes, traffic accidents, fires, and disease, exist in our modern society. Because of the limitations of individuals' resources (time, money, etc.) , the risk that should be dealt with preferentially depends on its perceived priority or position in a multi-risk context. If an individual perceives that flood risk is severer than other types of risks, he may consider a flood risk to be less acceptable and may devote more attention and resources to reducing this risk than to reducing other types of risks. Furthermore, an individual may seek to maximize his utility by reducing either the flood risk or other types of risks under various conditions. Therefore, the trade-off between flood risk perception and perception of other risks may affect the flood risk acceptability. Figure 1 shows the theoretical framework used in this study for analyzing acceptable flood risk. If the perception of other risks is omitted, the framework becomes a singlerisk context similar to those used in previous studies. Within this framework, individuals allocate limited resources to payment for flood risk reduction depending on perceptions and the need for reducing other sources of risk (earthquakes, fire, Nat. Hazards Earth Syst. Sci., 8, 1049 Sci., 8, -1066 Sci., 8, , 2008 www.nat-hazards-earth-syst-sci.net/8/1049/2008/ P2 first line of left column, " Lave, 1989 " should be changed to " Lave and Byrd, 1989". P3 Fig.2 , Please delete unnecessary three point lines which are due to different PC OS. Originally, they were the words of Nagoya and Tokyo. P14 Last two lines, "others" should be changed to "Others" and "none" to "None". etc.), their perceived current flood risk and its consequences, as well as costs that may have already been borne in terms of individual preparedness (emergency supplies like food and water). Given these considerations several variables were identified as measures for each of the components of the hypothesized framework. However, things are usually uneven due to an incomplete market, limited resources and bias. Integrating risk-costbenefit analysis that shows how much cost or benefit there is for one unit of risk reduction has made the analysis of people's risk reduction decision making more sophisticated. With the refinement of risk reduction theory and the decrease of risk reduction cost, risk reduction measures that were impossible in the past may become possible in the future, and accordingly, risks considered tolerable in the past may be deemed unacceptable in the future. This may alter the alignment among the multiple risk coordinates. Therefore, risk acceptability should be discussed beyond a single-risk context. We empirically discuss risk acceptability within a multi-risk context based on RAP.
Data
The Toki-Shonai River basin (Fig. 2 ) was selected as a study area highly representative of Japan. It features a geographically central location, has a diverse landscape, is an intersection of Japanese western and eastern cultures, and experiences a variety of regional flood occurrences. The main stream is 96 km in length. The basin has an area of 1010 square km and is home to about 4 million residents. The upper and lower reaches of the river system are called the Toki River and the Shonai River, respectively. The upper reach is quite different from the lower reach in terms of not only the natural environment (climate, geographical features) but also the socio-economic conditions (urbanization, population, and property accumulation).
Disastrous floods frequently occur in the survey area; for example, during the last 50 years, major floods have included the Isewan Typhoon in 1960 , Typhoon No. 17 in 1971 , floods in 1989 and 1994 , and the Tokai Flood in 2000. In particular, the Tokai Flood, which resulted from heavy rainfall with a maximum hourly precipitation of 97 mm and 567 mm of total precipitation, inundated the Tokai area, including the city of Nagoya, home to 2.1 million residents. This storm, regarded as greater than a 200-year event, caused 10 deaths, major injuries to 20 people, and ¥ 978.3 billion in direct economic losses. It was one of the most serious flood disasters in Japanese history, according to the statistics of the Ministry of Land, Infrastructure and Transport.
The sewage systems in the region are designed to approximately the level of a 5-year internal flood, while the levees and banks are designed to the level of a 100-year flood in Toki city and a 200-year flood in Nagoya city. Because the recurrence of a 100-year flood or a 200-year flood may have been difficult for respondents to understand, the probability of a flood occurring within the next 50 years was also included in the survey.
A criterion for selecting the survey area was that the respondents lived in a watershed area that had experienced flooding and was at risk of serious floods. In addition, many surveys and much research including ours had been implemented after the 2000 Tokai flood and the many significant findings that resulted were beneficial for interpreting and verifying our findings. Therefore, Kita ward of Nagoya city, Aichi prefecture, along the lower reach, and Toki city, Gifu Information provision External effects of flood control on environment, local budget for public facilities such as parks, fire fighting, etc.
Regional feature Upper or lower reach prefecture, along the upper reach were selected as survey areas to examine whether public preferences regarding flood control were different in the two areas. The survey (Appendix A) was conducted by mail method from the end of March to the beginning of April, 2004. It included questions concerning household characteristics, flood experience, risk perceptions, flood preparedness and so on (Table 1) . The 500 households were randomly chosen from a commercial phone directory database, Kurofune, 2004 (Datascape and Communications Inc., 2004) for Toki City in Gifu prefecture, and Kita ward, Nagoya City in Aichi prefecture. Of a total of 962 surveys that were validly distributed, 428 (a response rate of 44.5%) were received. Table 2 shows the demography of the respondents in this questionnaire survey. The sample seems biased in sex and age considering national demographics, but the results are consistent with other survey research on flooding risks in Japan such as by Hidano and Kato (2000) and Motoyoshi et al. (2004) . The gender bias in the response rate may result from two factors. Primarily, traditional representatives of households in Japan are males. Secondly, women are less concerned with political events like decision-making on flood control measures than men are.
Results
The age bias may stem from the following two facts. One is that those who are under 30 have less ability to buy a house and show less attention to flood risk. In 1998, 26.75% of Japanese who were under 30 owned private houses but 75.3% of those who were over 40 did. The other possible reason for age bias is that those who retired may have had more spare time to respond to the survey, and therefore the distribution of ages was biased.
Single-family houses accounted for 84.5% of the respondents' dwellings (compared to 57.5% for all of Japan in 1998). Wooden houses totaled 67.2% of the dwellings (53.5% for all of Japan in 1998), and houses with embankments composed 13.2% of the total. The survey areas were typical private residential areas, rather than special areas such as college towns or popular tourist sites, which could have impacted the distribution and density of housing.
The average values and distributions of annual income per household and education level in the survey area seemed typical for Japan. Therefore, this sample was not biased due to socioeconomic aspects, though it may have been biased with respect to natural aspects like sex and age.
The lengths of residence in the study area were distributed as follows: less than 10 years for 9.9% of the respondents, 10-20 years for 19.3%, 20-30 years for 21.1%, 30-40 years for 18.3%, 40-50 years for 12.2%, 50-60 years for 9.4%, and more than 60 years for 9.7%. 4.1 Perception of the probability of a house flooding in the future
In the survey, two questions dealt with residents' perception of the probability of their houses flooding in the future. Inundation is usually divided into two types: below-and abovefloor inundation (Fig. 3) . The questions were worded as follows: "How often do you think your house will be flooded below (above) floor in the future? Please choose the most appropriate answer from the choices below. Once in 5 years, 10 years, 20 years, 50 years, 100 years, or more than 100 years; absolutely never; don't know." Because the recurrence of a 100-year flood or a 200-year flood may have been difficult for respondents to understand, the probability of a flood occurring within the next 50 years was also included in the survey. Of 391 and 364 valid responses to the questions of below-and above-floor inundation, respectively, the respective percentages of respondents answering "don't know" were 30% and 34%. If the "don't know" responses are excluded, the results (Fig. 4) indicate that nearly 60% and 70% of respondents did not correctly perceive the probabilities of below-and above-floor inundation, respectively. Among the group that did correctly perceive the probability of flooding, the median below-floor inundation probability was once in 50 years and once in 20 years (both 11.4%), while the median above-floor inundation probability was once in 100 years (9.6%).
Acceptable flood probability
Regarding the acceptable flood probability, the survey asked the following question: "What do you think about flood occurrence? Please choose the most appropriate answer from the choices below. A. Without regard to living in a flood-prone area, I accept absolutely no flood occurrence. B. Because I live in a flood-prone area, I have no choice but to accept flood occurrence to some extent. C. Don't know." Of 312 valid responses, "absolutely unacceptable," "acceptable to some extent," and "don't know" constituted 37%, 25%, and 38%, respectively. Of the "acceptable to some extent" group, residents accepting below-and above-floor inundation no more frequently than once in 100 years accounted for 88% and 77%, respectively (Fig. 5) . The median below-floor inundation acceptability was once in 50 years (23%), while the median above-floor inundation acceptability was once in 100 years (23%).
Main determinants of the acceptability of flood risk
In this section, we first carry out cross-sectional analysis to determine the relationships between the acceptability of flood risk and each possible factor. Then, we discuss the main determinants of the acceptability of flood risk, as obtained through covariance structure analysis.
Cross-sectional analysis
Cross-sectional analysis with SPSS (1999a) can be applied to determine the relationships between the acceptability of flood risk and each of its possible factors through statistical tests. Table 3 summarizes the significance levels of each factor according to a chi-square test. The results show that the acceptability of flood risk, categorized into acceptable and unacceptable groups, is related to the provision of budget information and the perception of the probability of belowfloor inundation at the statistically significant level of 0.05. Income per capita is included at the level of 0.1. If the acceptability levels for the acceptable group are further analyzed, it is found that at the significance level of 0.05, there is no factor for the acceptability of below-floor inundation, while preparedness for flooding is a factor for the acceptability of above-floor inundation. At the level of 0.1, the perception of the probability of below-floor inundation, insurance, and education are included for the acceptability for below-floor inundation, and the provision of environmental information is a factor for above-floor inundation. No statistical evidence indicates that geographical differences, like the distance to a river and the regional differences between the upper and lower reaches of the basin, affect flood risk acceptability.
Regarding the acceptability of flood risk, respondents provided with budget information had a higher acceptability (proportionally, 18%) than did those who were not provided with such information (Fig. 6) . Respondents who perceived the possibility of inundation may have had a higher acceptability (proportionally, 17%) than did those who did not perceive this possibility (Fig. 7) . 
Covariance structure analysis
Covariance structure analysis is an extension of the regression model and is used to test the fit of a correlation matrix against two or more causal models being compared (e.g., Krzanowski and Marriott, 1998; Wakui and Wakui, 2003) . Utilizing the theoretical framework of Fig. 1 , here, we introduce an unobserved variable: the flood risk acceptability, consisting of the observed variables of the acceptabilities of above-and below-floor inundation, which are ranked as 0 for never in the future, 1 for less than once in 1000 years, 2 for once in 500 years, 3 for once in 200 years, 4 for once in 100 years, 5 for once in 50 years, and 6 for once in 20 years. The main determinants of the flood risk acceptability are assumed to be observed and unobserved variables. The observed variables are income per capita, preparedness for flooding (derived from insurance, evacuation kits, embankments, etc.), provision of budget information and information on the environmental effects of flood control, distance to a river, education, and activities at the waterfront. The unobserved variables are flood risk perception and other risk perception, which derive from the following unobserved variables, respectively: flood probability and flood consequence perception; and natural disaster risks, environmental risks, disease risks, social risks, urban risks, and high-technology risks.
These unobserved variables are determined by the observed variables in the survey. The flood probability perception determines the perceptions of the probabilities of belowand above-floor inundation (ranked as described above). The flood consequence perception is composed of 12 detailed perceptions of flood consequences, ranked in a range from 0 for "not worried at all" to 10 for "extremely worried," as follows: building collapse, inundation, damage to roads and bridges, damage to public transport, communication disturbances, confirmation of family safety, disturbances due to news or rumors, evacuation life, nearness of evacuation sites, difficulty of preserving drinking water, utility disruptions, and infectious diseases.
Similarly, the other risk perceptions are grouped into 6 types and consist of the perceptions on 25 main risks in the survey, ranked from 0 to 10 as described above. These include non-water-related natural disaster risks, such as earthquakes, volcanoes, and lightning; environmental risks, such as environmental pollution, global warming, and threats to endangered species; disease risks, such as cerebral apoplexy, cardiac insufficiency, AIDS, SARS, BSE, bird influenza, and cancer; urban risks, such as gas explosions, fires, and traffic accidents; social risks, such as labor accidents, robbery, murder, and drugs; and high-technology risks, such as nuclear accidents, the effects of GMO foods on ecology and human health, and Internet security. Water-related natural disaster risks (Typhoons, Storms, River flooding and Landslide) are excluded from the following analysis.
We applied Amos 4.0 for Windows (SPSS Inc., 1999b) to conduct covariance structure analysis on the flood risk acceptability. The results obtained through many modifications are shown below ( Fig. 8 and Table 4 ). The root mean square error of approximation (RMSEA), the comparative fit index (CFI), the goodness-of-fit Index (GFI), and the normed fit index (NFI) are 0.074, 0.93, 0.94, and 0.90, respectively. Furthermore, the chi-square to degree-of-freedom ratio is 3336/1024=3.28. Together, these fit statistics suggest that the model fits the data reasonably well 1 appears to be supported. The squared multiple correlation of the flood risk acceptability is 0.145.
The results of the covariance structure analysis shows that the most important factors for flood risk acceptability are the flood risk perception and the perception of other risks, which have the largest standardized regression weights of the total effects, -0.6 and 0.45, respectively. The significance levels of both probabilities are less than 0.01. The coefficient signs suggest that the severer the flood risk is perceived or the less other risks are recognized, the lower the acceptability of a large chance of flood occurrence becomes, and vice versa. Furthermore, because the standardized regression weight of the flood risk perception to the flood consequence perception (0.67) is much more than that of the flood risk perception to the flood probability perception (0.05), it is reasonable to consider the public flood risk perception to be mainly related to the flood consequence perception. Concerning the perception of other risks, the standardized regression weights of the different risk groups show that natural disaster risks (0.91) play the most important role in the perception of other risks. In order of importance, these risks are as follows: social risks (0.87), disease risks and urban risks (0.85), environmental risks (0.78), and high-technology risks (0.65). In addition, the preparedness for flooding and the provision of budget information impact the flood risk acceptability to some extent, at the significance level of 0.05. Those who prepare much more for flooding may have lower flood risk acceptability. In other words, those who have a low acceptability of flood risk may prepare much more for floods. Providing more budget information may decrease the flood risk acceptability. This is in accordance with the results of the cross-sectional analysis. Because the standardized regression weights are very small, however, at less than 0.1, and the significant probabilities are greater than 0.1, the factors such as distance to a river, activities at the waterfront, income per capita, education, and provision of environmental information seem statistically insignificant with respect to flood risk acceptability.
If we examine the role of each observed variable in flood risk perception and the perception of other risks (Table 4), then similarly, according to the standardized regression weights of the total effects, we find that the top three significant factors for flood risk perception are damage to public transport (0.529), communication disturbances (0.524), and utility disruptions (electricity, water, gas) (0.512), while those for the perception of other risks are murder and terrorism (0.716), robbery (0.711), and SARS (0.699).
Discussion
The analyses of the acceptability of flood risk described above yield some interesting results regarding flood risk management in Japan's Toki-Shonai River basin. First and foremost, our hypothesis was that the flood risk acceptability is affected not only by the perception and the factors of flood risk itself, but also by the perception of other risks. This is indeed what was observed. For flood risk perception, flood consequence perception, especially including the perceptions of flood damage to public infrastructure (i.e., transport, communications, electricity, water, gas, roads, and bridges), plays a much greater role than does flood probability perception. This implies that in a highly technological society like Japan, the perception of the loss of public facilities and services due to floods may increase the public acceptability of flood risk. On the other hand, the effects of other types of risks on flood risk acceptability show that the top one-third of perceived risks consists of murder and terrorism (0.716), robbery (0.711), SARS (0.699), gas explosions (0.696), fires (0.696), bird influenza (0.693), BSE (0.685), and global warming (0.664). All of these have been widely reported and discussed in Japan during recent years, in cases such as the September 11, 2001 terrorist attacks in the US; the frequent occurrence of robbery; and the gas explosions in Mie prefecture, in July, 2003, and in Hokkaido, in September, 2003 . Though there have been no victims of SARS, bird influenza, or BSE in Japan, the media has offered many detailed accounts. This may imply that the media can affect public acceptability of flood risk by providing accurate information on this and other risks. To appropriately understand and manage flood risk in Japan, the following actions are important. The public must be provided with accurate and sufficient information on both flood risk and the other risks via all possible tools means like such as TV, newspapers, government gazettes, workshops, and public symposiums and so on to improve the perception on of risks. In the decision-making process of flood risk reduction, the focus should be extended from the flood risk to all existing major risks to optimize the resource use from a regional or national viewpoint.
Second, in addition to the flood risk perception and the perceptions of other risks, the provision of budget information and preparedness for flooding may also affect the acceptability of flood risk, even though the effects are small (both -0.16). In 2002, the budgets per capita of both Nagoya city and Toki city for flood control measures were close to those for fire prevention and emergency services, and for parks and green projects, but much less than those for education (6-7 times) . Flood control and prevention have been usually considered the responsibility of the Japanese Government since the Meiji period , and this is still claimed not only by some politicians but also by the public. As mentioned above, the study areas have frequently experienced disastrous floods during the last 50 years. Residents might think that the budget (investment) for flood control should be much larger than what was provided in the survey. Thus, providing budget information that is quite different from what people expect may decrease the acceptability of flood risk. Concerning the preparedness for flooding, a similar covariance structure analysis on the causal relation between flood risk perception and preparedness shows that the standardized regression weight of flood risk perception to preparedness is 0.341, with a significant probability of 0.027. This suggests that those who prepare much more strongly for flooding may have higher flood risk perception than those do not. On the other hand, geographical factors (such as the distance to a river and regional differences in the river basin), activities at the waterfront, income per capita, education, and provision of environmental information seem statistically insignificant with respect to flood risk acceptability. To appropriately understand and manage flood risk in Japan, administrative information and possible flood risk reduction measures must be disseminated so that the public may know how to allocate their limited public and private resources to what they feel is most urgent.
Third, Japanese have relatively higher acceptability of flood risk than would be expected from their supposed riskaverse nature. Usually, Japanese are said to favor risk aversion and even to prefer no risk. According to an international comparative survey conducted by the Japan Consumer Marketing Research Institute (2002) in 2001, when asked, "If you had 1 million yen, would you invest in a financial product that would return 1.5 million yen with a probability of 50% and 0.5 million yen with a probability of 50%?", more than 60% of Japanese answered that they did not invest in financial products with any risk. The risk acceptability of Japanese was ranked the lowest among the 10 countries investigated in this survey. Those who did not accept any flood risk accounted for approximately 50% of respondents in our survey, or 10% less than the percentage who accepted no financial risk. This is consistent with the findings of Nakayachi (2000) . To appropriately understand and manage flood risk in Japan, Japanese risk acceptability must be improved via education, even though it is a very difficult and lengthy learning process because no risk is impossible.
Finally, Figs. 4 and 5 show that 60-70% respondents answered that they had no possibility of inundation, and that near 50% replied that they would accept no flood risk at all despite living near a river. This may be related to the "not me" factor noted by Joffe (1999) . That is, due to the low probability of natural hazards occurring, some people tend not to consider them problems. This was also observed by Motoyoshi et al. (2004) . On the other hand, the percentage of respondents who accepted flood risk was larger than the percentage who may be flooded. As there are obvious differences in risk perception between natural and technological disasters, natural disasters like floods and earthquakes may be mainly considered inevitable, as a risk to be mitigated. This finding also implies that building public risk literacy is very important for appropriately understanding and managing flood risk in Japan.
Concluding remarks
We have investigated the acceptability of flood risk and the main factors affecting it by analyzing survey conducted in the Toki-Shonai River region of Japan from the end of March to the beginning of April, 2004. The main findings, obtained by cross-sectional analysis and covariance structure analysis within a multi-risk context, can be summarized as follows.
-Nearly half of respondents answered that they would accept no flood risk at all.
-The flood risk acceptability depends on not only the factors of flood risk itself but also other types of risks involved in our technological society.
-Flood risk acceptability should be handled within a multi-risk context. The provision budget information and preparedness for flooding may also affect the acceptability of flood risk.
Some important implications for flood control management can be derived from our findings. First, since flood risk cannot be completely reduced, the fact that nearly half of respondents accepted no flood risk at all implies the necessity and importance communicating with the public about flood risk. Second, in developing flood control plans, public involvement has become an essential procedure in Japan. To achieve good practices in flood risk communication and acceptability, it is very important to provide information not only on flood risk and its associated factors, but also on other types of risks. Finally, a hard and long-term risk literacy building of public becomes very important for appropriately understanding and managing flood risk in Japan. Disaster insurance not only compensates flood damages but also help quick recovery from 14 disasters.
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Hazard and evacuation map shows the dangerous area and evacuation site and therefore may 18 help people smoothly and efficiently evacuate. -Disaster insurance not only compensates flood damages but also help quick recovery from disasters.
-Early warning system can reduce the life loss by predicating an imminent flood and warning those in the risk area.
-Hazard and evacuation map shows the dangerous area and evacuation site and therefore may help people smoothly and efficiently evacuate.
-Regulation of land use may reduce the economic damages and the deaths and injuries due to floods by restricting the use of dangerous area where floods may occur.
However, expenses are necessary for flood control measures to prevent external flooding, and are ultimately paid by residents. A region may be developed due to population accumulation and the decrease of flood risk by constructing flood control projects like dams and levees. However, in exchange for the flood risk reduction, river environment and ecological system may be degraded(optional in the survey. Treated as environmental information in the study).
Provided that flood control measures take approximately 20 years, we would ask your willingness to pay for the reduction of flood risk. For your references, totaled national and municipal budgets in the fiscal year of 2002, residents in Nagoya city spent approximately 17200 yen per capita on flood control, 10800 yen per capita for fire and ambulance, 9100yen for park improvement and 82800 yen for education (optional in the survey. Treated as budget information in the study).
A3
We would like to ask you about your preparedness for floods Q5 What is your household preparing for floods? CHECK All APPLICABLE
